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Transmittancy Standard in the Ultraviolet
Geraldine W. Haupt

The need for a mean= of testing the reliability of the photonatrle sealy of spectro-
photometers in the nlteavlolet reglon [where glaseez are unsulteble) has led to the study
of an_agueows eolztion of potassinm chromate having the comporsition 0.0400 gfliter of
K;Cr()y i 006 ¥ KOH. ed on extotelve meacoremenis, Nsing photographic, photo-
electrie, and visual spactrophotometry, atenderd welues of apectral tranamittanoy have
been determined for 1000 and 2,000 go of scluticn at 257 C Irom 2230 to 500 mu. These
values have bean tabulated nlong with derived values of abeorbaney, rolar abaorbancy
indox on, and loguey. The latter valuea have been compared graphically with those
of other abaervers, Changes in spectral transmittancy with changes in temperature have
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bean datermined. The work has Ako ineladed 8 study of the effecta due to the sonteiner

bottle and to age of polutions over ﬁ:erinda u

tained with the solution prepared either fram

1, Introduction

A means of testing the relinbility of the photo-

metric seale of spectrophotometers in the ultrsviolet
jon has been in demand for a number of years.

1th the introduction of commercinl photoeleetric
spentm hotometers for the ultraviolet in 1940, the
emand incresased considerably.

Although glesa filter stendards of spectral trans-
mittanca [1, 2] ' have proved to be » very satisfor-
tory and valuable means of testing the reliability of
the photometric scale of spectrophotometers in the
vigible region, they are in general unsatisfactory in
the ultraviolet. Not enly do sll but a faw special
glazses ghsorb completely below 280 myp, but, in
addition, the ultraviclet =pactral trn.nsr:ﬁttanneig of
man ABRES 0N eXposure to strong uliro-
vinIe.{ E’n.diﬂ.nt. flux |2, 3, 4]. In these mﬂpecgts Bolu-
tions in cells with quartz end plates are found te be
superior to glasses for use in the ultraviolet, In
addition, solutions are reproducible and can ba pre-
pared in the laboratory from specifications with
relatively small time and cost, Various solutions
have been studied or recommonded 22 for this pur-
pose. Presminent among these is an aquecus solu-
tion of potassinm chromate, E,Crdy {0.04 giliter) in
0.05 ¥ KOH, This bas slternate regione of high
transmission and aheorption in the ultraviolet, and
thi= one solution in 1- and 2-em thickneeses covers
the transmittancy scale from about 0.90 to about
0.01 (00468 to 2.0 in absorbancy}. Several investi-
gators have previously worked with this solution,
and Irom the information available in 1940 this ap-
pearad to be one of the best for the Jurpose, Tt was
accardingly selected for calibration.

s oyt o s ot o o pr

Inmbliin te az solubions Ehat can be srenrsiely prapared s atandards tor
b caullBorat b OF ATt rep L0 adars,

1 Fhotoslsoktle Spectrophotometry Orconp of England s recanthy conduated
& pollebaaddre teat on the wea of KOO B,

i Brjutens esn, of ourse, slar ba ueed in Hee visibla reglon.  Tn ot ?hgcualilm

stlomE of oo pe s0liata snd cobalt ammeniam AiLiate ueed i the Lavis-
filtate [T, 8, & 10] bavs besn recommeoded for that mmpos:,

to # years, and a comparizon of reanlts ob-

000y or from KeCriOh As one of the resgenta.

To make the solution most useful as a calibration
atandard of apectral transmittancy in the ultraviolet,
information should be available regarding ita per-
manence, or stability, uoder specified conditions
{including the effects of the container hottles on the
spectre] transmittancyy and regarding uny change in
its spectral transmittancy with temperature over the
range of room temperatures to he expacted. Such
data have accordingly been obtained.

This investigation was =tarted in 1940 and discon-
winued in 1943 because of the war. It was resumed
in 1948, and preliminary data have beer published
18, g, 10]. o present paper describes the work

eading up to the determination of these preliminary
values, based solely on the measurements made in
124043, and describes the recent work on new =olu-
tions with & new instrument, on the basis of which
the finsl velues wero derived 8a herein published.

2. Preparation of Solutions

All the potassium chromate solutions rtudied were
%:epared in the Bureau's Clemistry Division by

. Stanley Clabaugh. The solulions are of two
general typez (A} those prepared by dissolving the
et in dilute soluiion of EOH, and (B) those prepared
by dissolving the salt in distilled water.

The type (A), or alkaling, solutions were prepared
ns follows:

(A} A solution of E,CrQy stock material, rea-
gant grade, 0.040¢ gfliter, in 0.65 N KOH (solution
of potassinom hydroxide prepared by dissolving 3.3
of potassium hydroxide sticks (8539, EOH) of reagent

"["vesa pokutona heva thelr mitations b woa a2 callbration ctendords beth o
tha ghortwave end of the wielkle reglon el (o the oltayiols mi. Tn the
wlabbla, meltber of them has Buifickent stacrpilon 1o the vlalst to e of wieh valoe
T the m&a In the ulteswolet, the o) gubate sdublon varbes rathoe
repidly blgh trsnapereney Bt wavekngibe above 330 o Tt shatepidon
st wavelengihe boalow I me e thus hes oo geoersh bR over (e whols
ralrlon. Tho cotalt emmontum sulkste aplotlon geed L the Davis-{iitasy Allay
7] baz ke high femsparency between 230 snd 00 mu o e of much wale 6 6
rpeciTophgtometric atandwd, 30 prepared 4t §0 Hmes (his sHUsnbratlan
ware Tound (onpnblished daa) tr be unatable with tima throoghcub the uks-
vinlet mod ware thup conaidered updealrable fr o 88 spe0CrOpbHGTEr 0
callbralloo stRnrurds.
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quality in sufficient distilled watcr to make 1 liter}.

{A:): A solution of K.CrQ, of the ssme coneen-
tration and alkalinity as (A;) but prepsred from
0.0303 g of K.Cri0;. which, when converted gave
0.0400 ¢ of K;CrOyliter, Thiz follows from the
reaction KgCI'gD}+2KDH=2K!Gr04+H!D.

Tha purpose of dissolving the potassium chromate
in dilute solutions of KOH was to prevent any di-
chromate from forming. In A. a potassium chro-
mate aolution was ared by means of a different
material, potassium dichromate, This solution was
prepared to determine whether the sprctrophoto-
metric dats from A, and A, would he identical,
Since they were found to be identicel, there is a
distinet advaniage in using potassinm dichromate g
one of the reagents rather than potassium chromate,
bhecause in stock material poisssium dichromate exiats
ih a purer atate. A sperial sample of potassiom
chromate that had been recrystallized four times was
uged in the preparation of one of the B, or neutral,
solutions wit tElﬂ view to studying the affect of the
purity of the potassium chromate,

The solytions preparad in 1940, 1842, and again in
1940 were stored n liter bottles of the ordinary
storeroom plass type with glass stoppors.  For fur-
ther study of the effect of storage, half of tha 1940
alkaline solution prepared from 10, and half of
the 1940 meutral solutionz were stored m =ibnlar
bottles lined with ceresin. The tips of the rubber
stoppora used were also covered with ceresin.  Also
l:aﬁof the alkaline solutions prepared by methods A,
abnd A; in 1949 were stored m alkali-resistant glass
(Corming glass 728).

Kone of the solutions was exposed to light except,

when actually in use to fill the cells for their nessure-
ment. Nao selution wns ever poured outof its-bottle.
I filling the cells Eipet-te- wins uged to draw off the
solution. Where flaking oocurred; the sediment thua
remained on the bottom of the botlle, Each cell
containing solution, wes messured relative to a
gimilar cell containing distilled water.

The alkaline solutions are tlwoee from which the
gtanderd set of spoctral irensmittancies given in
table 1 wera obiained. Althﬂ;:e%h both alkaline and
neutral solutions were prepared originally for the
purpase of eatablishing atandard spectral transmit-
taney dats, the neutral solutiona were finally net
used for that purpose. However, as the meutral
golutions have been studied over o period of 8 years,
& summary of the resulte on these is ineluded in
section 8.

3. Methods of Measurement

The solutione were measured on five instruments
by three differont methods. One instroment oper-
ates by a photographic method, primarily for the
ultraviolet region, but extending also inte the violet
and blue; one by s wvisual method; and three hy
photoalactric, one of these being for the visible range
only.

IEIl.anda.lEﬂ Bampl: xrcn&. o, 138, may new b obtalned hom the Mationsd

Burmu of At tlme tboze selations ware preparsd, Ve camdenls
wwnd all ponbformed b0 ACE apsclfication.

3:1. Photographic Mathod

The photographic dats were obiained by meana of
the Hilger =ector photometor with tha Fuess quarts
spectrograph [11, 12, 13].

The eguivalent elit widths for an 0.2-rom alit,
which .wis vsed throughout el the exposures, are

Weavelength Bt widthe
I
b 1T LI ’ M
M 02 0.6
310 _3 .25
260 .2 . 1d
220 .2 .08

On each plate exposures were made of &t least two
alominum spark spectra for wevelength calibration
purposes, A calibration curve was nsed to translate
seslar values, which wers read at the density maich-
points, inte wavelengths, Both 1.000- and 4.000-cm
eells wora vaed with the Hilger instrument,

3.2. Vienal Method

The Kénig—Martens spactrophotometer [13, 14] is
i visual instrument. The slit widthe used on this
instrument are varied, dependibg upon the wave-
length and the spect.rai characteristics of the samiple
being mespursd. With an incandescent source the
eguivelent slit widthe in millimicrons used for two
mavelenpths and for two settings of the slita are
piven below:

Wavelength Bt widthe
M mn miu
14 3 27
500 B 7

The mercury are, alao available for use on this
inatrument, engbles transmittancy measurements to
be made that are not subject to pos=sibla wavelength
ot slit-width crrors,

Two call lengths were used with this instrument,
vamely, 4.000 and 10.000 em.

3.3. Phatoeleciric Method

a. Brackett Ouorts Double Monechromater and Auxiliary
Equipmment [165]

The souree of illumination vsed waa a special inean-
descent lamp, with a quartz window, which operated
on o 120-volt, 45-ampers battery. Tha monochro-
mator has thres slit systems. The exit slit next to
tha phatoeleetrie tube wae kept at & constant mechan-
icel width for nearly all the measerements, and the
other two wera varied concurvently. Any stray
ene that pansses the seeond slit is affectively elim-
nated from reaching the exit sht by the use of the
sacond spectrometer provided on this instrument.
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Thes instrument operates with s single wavelenailh
control. Bpectral bande tranemitted by the elits
ware comparable In width (mg) to those obtsined
with the photographic method. A photoelectric cell
of the electron-emnjssion type was used as detector
and values of spectral transmittancy were obtamed
by maans of the ratic-oi-deflections method with o
hj%leunsitivity galvanometer,

e acale for reading or setting wavelengthe on this
monochrometor 12 o linear ond (not direct reading
in millimicroms) and » wavelen calibration curve
of the instrument was aleeady available® This
curve was bnged upon sealar spttings previously deter-
mined for mercury lines down to 237.8 mp.  As the
mneand epcent ]amﬂ was the only source of irradiation
for the spectrophotometrie work, the wavelength
calibration was flll‘equent[ly checked at one wavelangth
(557 mg) by means of fwo particular standard plasses
whosa apectral transmittances are known to be the
same at that wavelength. Tho linear correction
determined at this wavelength weas then applied to
the whole scale.

The lower end of the wavelength calibration curve
was extrapolated below 237.8 my for these mensure-
ments, and the data in this region with the Brackett
instrument are itherefore of lesser validity.

b. General Electic Becording Spectrophotomater

The Gepernl Electric recording spectrophotometer
has been described i a series of three papers [18,
17, 18]. The dats ohteined with thizs mstrument
are for the visible range only and extend from 4{X} to
780 tng. Checks on the wavelength seale were made
in the ueual manner by using & calibrated didymium
glazs. A nominal alit width eituvalunt to approxi-
mately 4 mu was veed throughout the recordings.
Calla of 1.000-cm thickness were used for the mess-

urements.

a. Bedkman Quarix Spactrephotomater [dodal D)

Tha Beckman spectrophotometer has been de-
scribed in a paper by Cary and Beckinan [19)].
Transmission measurements with a modification of
this mstrument, which has & constant—femperature
enclosure 7 designed and construetsd at the National
Bureau of Standerds, have been deseribed in detail
in a paper by Gibson and Buolcom [20]. All measure-
ments on the Beckman spectrophotometer wera made
with g 1.000-cm cell. The cell holder is kept constant
at 259 (! or other desired temperature by mesns of
Entt]fr pumped through {rom & constant-temperaturs

ath.
For wavelength checks the Hg green line (546.1
mg) wag used. When necessary, the whole wave-
length scale was adjusted by the slight turming of

* hcknowhdgoent is hore mads W W, F. Roater and M, B, Yan Tusen lor
mukln¥ the npbroment and |ba cal b tion oewa avadoahle.

T M2 » few cwmalltememit om o el vow qQuAMS Sywetopiso e ler By Lhs

H ‘s Chemptry Dividion Webn tusle o A Alkaline solotbon Pregeesl n
m:hau tm;mﬁre onmlrol was aralbeble for these AeehAIDSASUtA.

the internal screw thet rotated the collimating
mirror. After such check or adjostment, the precize
wavalength correction was then spplied ot each
wavelength seiting in accordsnce with the curve
illuetrated in figore 6 of reference [20].

For transmittancy measurementz three sonrces
are available, namely, the incandescent-filamnent
lamp, the hjrd’mgen are, and the mercury are, all as
sepplied by the maker. The incandeacent and
hydrogen sources were used over the appropriate
wavelength ranges, overlapping from 320 to 380 my.
The slit widths with these scurces never exceeded
2 my and were usually lese than 1 mu.  The mercury
arc was also used for iransmittancy measurements
ot certain wavelengihz as noted below.

A cloar quartz lens similar to that supplied with
the instrument wes vsed to effect an approximaste
collimation of the beam. Ower the wavelength
range from 330 to 420 mpu with the mmeandescent
apurce snd from 360 to 380 mp with the hydrogen
source, & purple (Corning filcer No. 9863) lens was
ﬂ“d to reduce stray light as well as to collimate the

ST

4, Standard Spectrophotometric Data

In axamining the data obtained doring the first
two vears of the investigation, the type A, or alkaline,
aolutions were found to giva more reproducible re-
sults {i. e., less scattering of data on repeated meas-
urernents) than the typs B, or nesutral, solutions.
Furthermore, the alkaling solutions were found to
giva a betier range of transmittancies in the extrema
ultrsviolet than the neutral solutions. Sinee the alka-
line schutions were thus found to fulfill more nearly
the requirements of & standard of spectral trans-
mittancy in the ultraviolet, all later work and all
the detailed data to be presented refer to the alkalina
golution of potassium chromate {0.04 gliter in 0.05
N KOR).

Ag already poted, the work on the 1940 and 1842
wolntions was interrupted in 1843, Sufficient date
were obtained, however, that a tentative azet of
g.lpectml transmittancy valves could be evaluated,

hese values are given ® in eolumm 2 of table 1,
desighated as T,. They were rend from o curve,
of which figure 1 is & tracing. The individual deter-
minations by the five instruments used are plotted
and may be identified from the 1] d. These
tentative values thus represent & grophical average
of all these enrlier datn. Measurements weare @
on the 1340 solutions a few days after their prepars-
tion and then again at the end of 2, 4, 7, 8, and 10
months, 2 years 4 months, 2 vears § months, and
2 vears T months. The 1942 solutions were meas-
ured 8 few days after their preparation and apain
in 1, 2, and 6 months,

I Thoos benlstive valives trave alon Tesn pablitlwd b [9; 8, po 4344 10, p. 5],
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In April 1845 four eels of data were taken on the
Beckman spectrophotometer [20], one on each of
freshly prepared alkaline (A, and A;) solutions main-
teined at 25° O, stored both in plass and alkali-
registant ware.

The four aeis of dats were averaged. Values ob-
tained with the mercury source are listed in eolumn
3 of table 1; values ohisined with the hydrogen
niidfor incandescent sources are lsted in columm 4.

The final values of T, ehown in column 5 wepe
derived according to the following procederes:

{a) At the mercury wavelengths, & straight aver-
age of thiree sete of data, namely, (17 194% Beckman
data with mercury line source (column 3); (2) 1949
Beckmsan date with hydrogen and/or incandescent
continuous-spectrum aource {(column 4); (3) Tenta-
tive values bazed on 194042 dale, T,, (eolumn 27,

(b} At other wavelengths above 220 mp (with the
exception of 205 to 415) a strajﬁht avernga of fwo
seta of data, nemely, {1) 1949 Beckman data with
hydrogen andfor ineandescont source (column 4):
{2} Tentative values based on 1940-42 dats, T’
{eolumn 2.

At 205, 300, 305, 310, and J15 mu slight further
adjustmenta in- T, (not exceeding 0.003) were madn
to bring the final values into better apresment with
the averages obtained at the mercury wavelengths,
using pracedure {(a), .

Columna 6, 7, and 8 of table | show the deviations
of the three sets of date from lhe final valoes, Tt is
e¥ident that there moyr he considerable uncerbainty
in thea third decimal of column 5. -

Values of gpectral absorbaney, 4,, for & 1L.00M-cm
thickness of solution are given in column 9. These
volues of 4, were derived from the relation
A, =—logT.. To cover the photometric acale be-
low T,=0.10, values of tranamittancy for a 2.000-cm
cell were computed and sre given i colomn 14,

Column 11 givea values of the molar-absorbancy
index [21} gae A,/be where ¢ ia the coneentration
expressed in moles per liter, and b iz the cell thick-
tiess in centimeters. Column 12 gives the valoes of

lﬂ‘gmﬂur-
5. Comparison of Data with Those of Other
Observers

Tabular data on the spectral transmittancy of
otassium chrotmate in 0.05 N potassium hydroxide
avs been published by von Halban and Siedentopf

[22], Ramsler [23], Balyv, Morton, and Riding [24],
and Hopness, Zecheile, anad Sidwell [25].

Hogness, Zacheile, and Sidwell used a photoeleciric
method for their detcrminstions, The potassium
chromata waa recryatallized four and five times,
They show the abgorption spectrum for this selution
io & figure [25]. The dot= through which the corve
ia drawn in their figure are taken from several series
of determinations at 2.5-me intervals ftom 220 (o
410t mp. Values of molar extinction for the maxima
and minima and for 366 and 265 mp wers given in
tabular form. 7The experimental conditions under
which these tabulated data were ohtained are given
in table 2,

Figurc 2 compares the present data with those
already published in tabular form. Log.i. is naed
for this comparicon in accord with the practice used
in the International Critical Tables [26], The math-
oz uzed in the varions studies are shown in the
caplion,

TasLe 2. Esperimental condiifons under which cerlain dois
of Hogness, Techetle, and Sidwell [£5] were ohinined
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From figure 2 it may be zcen that in geheral the
agreoment in logia from 220 to 450 my found by
the five investigators shawn is quite close, with the
exception of n few Eﬂinta, Below 300 g, teo values
of von Halban (photoglactric method) at 254 and
265 mu are at variance with the rest. Above 300
mp, the value of Baly, Mowrton, and Riding {photo-

aphic mothod) at 313.2 mp, soems erroneous,
ﬂoat of the 16 wavelength valees of Rossler from
3%1.5 to 439.0 myu will be sean Lo be lower in log;pia
than those of the othere shown. In hiz paper,
Rissler has put these wavelengths in parentheses;
apparently these wers so indicsted because of the
relatively low dispersion of the prism in his instra-
ment,

In the present investigation only a single conecn-
tration of potassiom chromate was nsed. No
attempt was mwede to cary oot & study of condormity
to Beer's law, becauso the one solution m 1- and
2om thicknesses coverad the photomsetric tange of
interest. However, it was known that Hogness,
Zscheile, and Sidwell bad made a run on exactly
the same conceniration used by wvon Haelban and
found good agreement with their curve [25] ebtained
from data on optimum concentration. From these
data it was concluded thit Beer's law held. Results
hava also bern published [27] of Beer's law testa on

olapgium chromate in 0.05 &N KOH at 372 mg

wrious dilutions were used, and the regults are given
in both tabular and grapbical forms. The molecular
concentrations used varied from 1,61 107° to 515X
iG~% 'This corresponda to varistions in concentra-~
tion from (.00313 to ¢ 1000 gfliter. Determingtion of
this complisnee with Beer'z law was made as 4 tneans
of checking the photometrie reproducibility of 2 amr
spectrophotometer.

6. Effect of Temperature on Spectral
Transmittancy

Becaose it was desirable to know whether or not
the potassium chromate solution for use as a calibra-
tion standerd chenged in speetrs]l trapsmittancy
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with change in tempersture, severzl praliminary
teata wera made in 1948 on the 1942 solutions by
means of the Beckyoan epectrophotometer [20]. The
resulting data indicated that the largest effects due
t0 changes In femperature occur below 235 my.
A mora detailed and complete study of the change
in speciral tranemitiancy with temperature wes then
e for the 1649 alksline solutiona of both types
stored in slkali-rezistant bottles. The wavelength
range from 215 to 500 my was studied for approx-
imately a 25-deg chanpe in temperature. The
epectral-transmittancy date were determined for one
zolytion over 8 definite wavelar?th range at 25°, 50°,
and sgain at 25% C in a single day. Each changs in
ectral transmittaney for an- approximately 26-
eg change in temperature was computied separately
for ecach day'as set of measurements, Thres sets

wera averaged and are ploited in larpe cireles in
figure 3.

Included 1h the figure are &lso points obiained
from the measuraments made on the 1942 alkeline
selutiona mt various times st each of the tempera-
tures, 26° and 30° . These data corroborate the
data obtained with the 1949 solutions.  If tay be of
interest to point out that the changes in tranamit
tancy with ineressa in temperature shown in figure 3
are such as to indicate a shift of the absorption
bands toward longer wavelengihs,

carve shown in figure % waa then drawm,
from which walues of AT, for a change of 25 deg
were read. Values of 4T, for & change of 10 deg
were computed from these curve readings by hincar
interpolation, and the resulting data ara given in
table 3. TUsers of the standard solution should
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make use of these corrections proportionately
whenever the temperature of the sclution doviates

importantly from 25° C. Valuea of A4, in tablo 3
are derived from the values of AT, by the relation.
Ad,=—lop, ﬂ;T' -

" tavg)

7. Parmansnce

Messurements have been made from time lo time
on these alkaline solutions, and the study has in-
cluded effects due to the storage of smme of the
golutions over periods wp to 8§ vears. The 1040
alkalina solution made from KCr() in KOH was
stored both in &n ordinary glass bottle snd in a

similar bottle lined with ceresin. The 1940 alkaline
gplutipn made from K;Cr,(); and the 1942 alkaline
solutions made both from chromate and dichromate
were stored only in ordinary glasa bottles,

Above 260 mp no dafinite cﬁa.nge in spectral trans-
mittancy was found for the solutions stored in glase.
Below 260 myu the 1940 alkaline solutions showed
definite changes at the end of 8 years of storage
in gless bottles, the solution made from the dichrom-
ate exhibiting the smaller change. The fact that
potassium dichromate in etock materizl exists in &
purer state may aceownt for this solution being more
stable. However, the 1942 slkaline solutions of
both types likewize stored in glass bottles showed
little if any change in spectral transmittancy over s
prriod of 6 years.
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For the 1940 alkaline solution made from K,CrO,
in EOH and stored in & ceresinlined bottle, measure-
ments from time to time showed that chinges m
pbaorption were ocemmring. Data obtained at the
end of an S-year period showed that complets
abaorption had occorred below A70 mu. Ohbviously,
therefore, an ordinary glass bottle iz better for
storage of & solution of poiassium chromats in KOH
than a ceresin-lined bLottle. No study of the per-
manence of the alkaling solotions stored in plkali-
Tesistant bottles has been mode.

It musi also be concluded from this study thet
gince the dain below 260 my show poasibility of a
change in spectral transmittancy after a G-month
periad, solutions no older than 6 months should be
used for the photometric ealibration of a apectro-
photometer in this region of the spectrum.  On the
other hand, for regions above 260 mw, it scoms safe
to use alkeline solutions of either type stored in
ordinary zlass bottles up to & period of 5 yewrs.

8. Neutral Aqueocus Sclutions of Potoassium
Chromate

Considerable data were obtained on the B solutions
(2ce =ection 2) nnd & summary 1= presented here.

The spectral-transmittancy eurve of neutrsl solu-
tions of potassium chromate was fovnd by Hantzech
[28] to differ somewhat from the alkaline solution,
and the results reported here corroborata this finding.
From 400 to 500 mu the curve for the neutyal solution
i less steep than ibat of the alkaling solution with &
croesing point st shout 440 my, above which the

tranamittancy of the alkaline solution s slightiy
higher. Between 300 and 230 mu the neutral
solution is alightly lower in trapemittancy than ihe
alkaline solution and elightly higher both below and
above thia range up to 440 my. Below 230 mx this
difference i1s larpe, the transmittancy at 215 mp
being .40 for the neutral solution and 007 for the
alkahne., The value (0.07) for this wavelength may
be found in table 1, coluron 4. More weight should
be piven the 1949 Bockman data below 226 mg,
bocause the measurements were obteined under
closely controlled conditions of temperature and
while the salutions were atill fragh, two important
eopirols for this particular region (sections 6 and 7).
However, this partieular value may be somewhat in
arror due to another cause, mamely, the possikle
presence of impurities in the KOH.

Over a peried of years the neutral solutions were
found to be more permansnt than the alksling
aglutions. Siﬁru'ﬁcant changes from S-year storage
in & glass bottle were confined to the spectral region
below 230 my; and for storage in & ceresin-lined
bottla changes were found only below 260 mu. A
specially pure sample (recrystallized four times}
changed atill less. The neutral sclutions did nhot
cda.usc: flaking in the bottles as the alkaline solutions

o,

From the standpoint of permancnce and con-
venirnce in storage the neuiral solutions are ah%uﬂy
superior to the alkaline solutions, and had they been
found equally reproducible the neutrsl =olutions
might be preferabhle as speciral transmittancy
standards insternd of the al i solutions,

9. Summary

Spectrophotometrie studies of nentral and alkaline
agqucous solutions of potassium chromate extending
over & pericd of vears have shown that the alkeline
anlution is the better auited for use as a spectral-
trensmittancy standard in the ultraviolet. The
spectral tranemittancy of this solution has been de-
termined by five spectrophotometers vaed according
to three different methods, snd the fioel values are
given in table 1 from 220 to 500 mu.  The final re-
aults arc also expressed there in terma of shsorhaney,
Ay=-—loguT, for a l-cm ccll; molar ahsorbancy
index, ay=24A,/be; and logmy. Changes of trans-
mittancy with temperature were evaluated, and
carrection daia for deviabions from the standard tem-
perature of 25° C are given in table 3.

When stored in ordinary glass bottles, the solulion
is reasonably stable for 5 or 8 vears. For work of the
higheat precizion, however, to aveid unsuspected
errors from any cause, it is recommended that sol-
utions hot 0ver 6 months old prepared from chemicals
of the highest purity be used as transmittancy stand-

arda.
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